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Computer-Mediated Communication: 
Participation, Perceptions, and Learning Outcomes 
in a Deaf Education Classroom 
Abstract: 
Many researchers have documented deaf students' struggles with reading, writing, and 
communication in the classroom over the last twenty years Fang & Beil, 2005; Antia, et al., 
2005; Mallory & Long, 2002; Mallory et al., 2006, Johnson & Johnson, 1986; Karchmer & 
Mitchell, 2003). With the advent of email and text pagers, students today need to be exposed to 
the communication technologies of the future (Marschark et al., 2002; Bruce & Levin, 2003); 
especially deaf students, who will more typically rely on technology in the workplace for 
communication than hearing people (Wood, 2002). This exploratory research study with deaf 
undergraduate students examined whether computer-mediated communication (CMC) 
facilitated equitable participation and learning outcomes in a classroom activity. The study also 
examined the students' perceptions of CMC as a valid instructional approach and whether they 
felt they could communicate easily via CMC. Results showed that participation was 
significantly more balanced within the CMC group pairs than within the comparison group 
pairs. It was also found that learning outcomes were significantly greater for the CMC group 
than the comparison group. In addition, students using CMC agreed that they could 
communicate easily and that CMC was an enjoyable method of communication in the 
classroom. 
Introduction: 
Since the inception of PL-94-142 (the Education for All Handicapped Children Act) in 1975, 
the mainstreaming of students with disabilities, including deaf and hard-of-hearing students, has become 
more and more common. Currently, around seventy-five percent of deaf and hard-of-hearing (hereafter 
referred to as "deaf') students are mainstreamed in public schools across the United States (Karchmer & 
Mitchell, 2003). This trend toward integration of the school environment has forced mainstream teachers 
to seek methods of instruction that accommodate the learning needs of all students in their classrooms. 
Student-centered cooperative learning lessons have been designed to meet some of these learning needs 
(Sherman, 2000). 
As conceived by social and cognitive psychologists Piaget, Bruner, Vygotsky, Lewin, and 
others, the social constructivist theories of how people learn have contributed greatly to the development 
of cooperative learning practices used in schools today (Sherman, 2000). Yet while cooperative learning 
strategies are powerfit1 teaching tools in the classroom (Bransford, et al., 2000; Slavin, 2001; Felder, 
1995), the foundation for a cooperative learning system is communication - the very element which can 
pose a stumbling block to mainstreamed deaf students' participation and hence could interfere with their 
learning in a cooperative classroom environment (Long & Beil, 2005; Antia et al., 2005). Deaf and hard- 
of-hearing students arrive in school &om many different communication backgrounds and continue to 
develop various communication preferences throughout their school experiences. These students often 
fmd communicating with their partners or small groups difficult (Johnson & Johnson, 1986; Long & Beil, 
2005).Thus, it has become imperative to find ways to facilitate dialogue and participation of students with 
varying communication needs or styles in any cooperative learning lesson. 
Can computer-mediated communication (CMC) help facilitate communication during group 
work for students with different communication backgrounds and preferences? Just as the advent of the 
TTY (or TDD) revolutionized telephone communication for deaf people, the technological advances of 
email, IM, and text pagers, have revolutionized the way deaf people can and do communicate with both 
hearing people and each other (Power & Power, 2004). Many computer programs have been developed 
capitalizing on communication technologies to make them available to students within the classroom 
@mce & Peyton, 2002). These synchronous and quasi-synchronous programs have brought instant 
messaging text-as-you-type communication capabilities to students' fmgertips. Communication strategies 
such as these may eliminate some of the communication barriers that exist between deaf students who are 
relying on amplification devices such as FM systems andlor who depend on interpreters, and non-signing 
students and teachers in the classroom. An examination of theories and practices in cooperative learning, 
computer-mediated communication, deaf students' writing, and social issues related to deaf education 
follows in the literature review. The attempt here is to examine the potential success of using synchronous 
IM technology to help reduce communication barriers that exist in cooperative learning environments 
with deaf students in the mainstream or deaf students with diverse communication modes. 
A Review of the Literature: 
Cooperative Learning and Deafness 
"When students are engaged in a creative open-ended task, the more that they talk 
and work together, the more they will learn" (Cohen, 2002). 
Elizabeth Cohen's quote fiom the conference for the International Association for the Study of 
Cooperation in Education in June 2002, describes cooperative learning in a nutshell. Active collaboration 
in the classroom involves students exchanging ideas, comments and insights, then synthesizing a stronger 
conceptual understanding of academic material. Research on collaborative group activities has shown that 
students recall and comprehend curricular content more effectively than when they work individually, 
which leads to higher academic achievement and a more positive student perception of the educational 
experience (Johnson & Johnson, 1986; Felder, 1995). Cooperative learning strategies and applications 
have been shown to facilitate more efficient acquisition of knowledge and problem solving methods, and 
to improve human relations within groups of diverse learners (Sherman, 2000). In theory, teachers have 
some power to ensure that no student is isolated or alienated from his or her peers (Johnson & Johnson, 
2002). In the past thirty years, educational and social psychologists have developed volumes of research 
supporting the success of many different small group cooperative learning h e w o r k s  at the elementary 
and secondary education levels, and more current research efforts involve po~secondary/university 
learning environments (Sherman, 2000). 
As the name implies, cooperative learning incorporates what Sherman (2000; p. 3) calls 
"cooperative goal structures," where two or more students are grouped heterogeneously add given a task 
that requires positive interdependence of alI in the group. Heterogeneous grouping implies specifucally 
sorting individuals by diversifying characteristics such as academic ability, gender, ethnic background, 
and real or perceived disability. For deaf students in the mainstream, heterogeneous grouping would 
consider deahess a diversifying characteristic. For deaf students in a residential setting or university 
setting, communication preference (ASL, signed English, cued speech, oral method) and student 
background would be diversifying characteristics. Sherman (2000) goes on to suggest that cooperative 
goal structures must include face-to-face interactions, individual accountability (for participating in the 
group and contributing toward the goal), and group processing of information that incorporates each 
participant's views and ideas surround'ing the task at hand. 
The communication barriers faced by heterogeneous groups of deaf and hearing students or 
heterogeneous groups of deaf students with varying communication preferences pose challenges to 
Sherman's cooperative goal structures that must be addressed. First, face-to-face interaction can be 
awkward for both hearing and deaf students who communicate with each other through interpreters 
andlor FM systems, and therefore a less than desirable level of information may be exchanged in the 
process (Johnson & Johnson, 1986). Schull, Axelrod, and Quinsland note that, "When deaf and hearing 
individuals converse in combiied groups, conversational strategies often conflict and fail, despite 
interpreter's Herculean efforts" (Schull, et al., 2006, p. 3). Second, when a deaf student is paired or 
grouped with other students and is accustomed to a communication mode different fiom those students, 
he or she may miss information that is being transmitted &ong & Beil, 2005). Under these circumstances, 
communications may be kept short and cover less depth of content. The potential for greater learning is 
truncated and educational outcomes are limited, because the key to successful cooperative learning 
situations is fluid communication between participants. 
Group processing of information, and therefore learning, is also compromised by poor access to 
communication. Cooperative learning helps students develop higher-order thinking (Vygotsky, 1978). A 
p u p ' s  ability to mull over and reflect upon information together leads to a refinement of ideas and new 
ownership of the materials on a more personal level for the participants. Freedom and ease of 
communication are required for more complex reasoning to occur within the group and for students to 
share personal information and opinions, both of which will lead to increased social interaction and 
greater transfer of learning. Research by Long and Beil(2005, p. 6) has found that if communication 
breaks down, students are "less likely to become engaged, active learners," and the exchange of ideas is 
limited In a study of US and Thai information technology students collaborating on a group project, 
Sarker (2005) found that both the US and the Thai students perceived that US members of the team 
transmitted more learning and information, even though capability and experience levels were equal. She 
suggests this resulted fiom a communicatiodlanguage barrier, because the language medium was 
English. Although the Thai members of the team could potentially have contributed to the whole team's 
learning, it was perceived by both sides that they did not contribute in proportion to their potential. Even 
the Thai team members felt they had not been able to make a substantial contribution to the team's 
leaming outcomes. Sarker (2005) stated that it is possible the Thai team members experienced ht ra t ion 
with the language barrier and could not share their knowledge effectively. In the same way, deaf students 
in a predominantly hearing setting or deaf students in a group that has differing preferences in 
communication modes may experience the same feeling of not being able to contribute to the group's 
learning. This feeling underscores the necessity of providing a mode of communication where all group 
members feel they can express themselves well and communicate their ideas to their peers. 
Computer-Mediated Communication and Deafness 
Sherman (2000, p. 6) notes, "meanings are historically situated and constructed and 
reconstructed through language." In other words, communication is vital for leaming to take place. The 
act of communication involves a reciprocal process of dialogue where individuals engage another's 
perception of reality (Schmuck & Schmuck, 1997). Therefore, communication can be considered an inter- 
dependent activity and an integral aspect of the cooperative leaming environment. If deaf students 
experience communication barriers, they may not be able to participate fully in the learning environment. 
Therefore, they may not be able to contribute effectively to their cooperative group. The whole group 
suffers when one member cannot contribute to their 111 or optimum potential. 
Computer-mediated communication (CMC) seeks to break down these language and 
communication barriers by leveling the playing field - bringing equal access to participation through one 
shared mode of communication (Mallory & Long, 2002; Liu et al., 2003). All students are required to 
practice the same skills in thinking and writing (Cohen, 2002). In CMC, face-to-face dialogue is replaced 
by synchronous or asynchronous written interaction via computer technology. Discussion threads and 
shared collaborative writing documents are created on a computer or internet site via Instant Messaging 
software programs specifically designed for classroom use. Students' typed messages are sent 
immediately to others in the group for them to respond, elaborate, or inquire about the material. 
Communication in CMC is accomplished through informal register "social" English, i.e. the language of 
Instant Messaging. An informal study done by Rosemary Stifter (2005) on deaf college students found 
that practice using social English facilitates the development of deaf students' academic English. 
Participants overcome anxiety related to writing and become more willing to share their input (Stifter, 
2005; Bishop et al., 2000; Hertz-Lazarowitz & Bar-Natan, 2001). Students who may not have completely 
polished English writing skills need not worry about minor spelling or grammatical errors, as long as they 
can be clearly understood. Deaf and hearing students at all levels of English proficiency can benefit &om 
writing exercises where they practice expressing their opinions and ideas in writing (Liu et al., 2003; 
Lang, 2004). In a study that surveyed deaf students in undergraduate classes using computer-mediated 
communication at the National Technical Institute for the Deaf, students said CMC provided "ease of 
communication" both with their instructor and their peers (Mallory, et al., 2006, pp. 6-7). In testing an 
innovative new CMC program, Schull, et al., (2006) found "three to four times as many discrete 
utterances (turns taken)" were exhibited in discussions using the program in comparison with discussions 
facilitated by an interpreter (Schull, et al., 6). This indicates a greater participation level by students using 
CMC. 
One major benefit of computer-mediated communication is that a transcript of the dialogue is 
available to the students and the professor, both during and after the dialogue has taken place. While face- 
to-face discussions are fleeting and permit no permanent record unless taped or recorded in some way 
(Sherman, 2000), CMC software creates verbatim documentation of dialogue texts. Participants have the 
benefit of immediate live printed feedback, and they can scroll back in the created transcript to see what 
has been said before. The transcripts can also be analyzed at a later date by instructors/researchers for 
content and quality as well as higher-level thinking. Teachers can monitor or join any of the group 
discussions with the click of a mouse, and can re-direct the discussion thread or clarify any confusion. 
CMC discussions also provide an exact record of student responses, which instructors can use to adjust 
their lesson plans for following sessions, note student affect and motivation, monitor the group 
collaboration process, or even use for remedial purposes if they notice a student who is not understanding 
main concepts of the lesson being presented. Transcripts can be edited and given back to students as an 
outline or as notes for the day's proceedings. CMC records also help make plain students' metacognitive 
processes as they work through the discussion with their peers. With time for reflection, students can 
review transcripts of their CMC activity and discuss how to improve their cooperative skills. 
Though very little research on computer-mediated communication has been done with deaf 
students, Mallory, et al., (2006) found that asynchronous CMC has shown improved communication 
between deaf & hearing students. Stephenson (1997), in a case study of a Deaf Listsew, found that CMC 
minimiied differences in hearing status and communication modality, enabling participants to focus on 
the content of the topic rather than the mode by which information was being presented. Several studies 
in distance education support the use of CMC as an educational tool that provides motivation and positive 
interactive learning outcomes (Sorg & McElhinney, 2000; Chou, 2001). These studies and the research 
done by Mallory, et al., (2006) provide evidence that computer-mediated communication can be a viable 
method of communication for group work involving deaf students. 
The use of computer-mediated communication is not without some difficulties. Research on the 
captioning of filmstrips, conferences, and television has shown that captioning speeds of up to two 
hundred words per minute, such as the typical adult news program, are very challenging for deaf people 
(Marschark, Lang, & Albertini, 2002). This, combined with the fact that a deaf person must divide his or 
her attention between the speaker and the text, makes reading captions an arduous activity, especially for 
deaf middle school and high school students. Yet with computer-mediated communication, the problem 
of reading text typed in by another user is alleviated by the fact that the entire screen is devoted to the text 
conversation (not only a small section of the screen, as in captioning). There is no need to divide attention 
between a speaker and the written word. Because the users are students themselves, their typing rate will 
be far slower than a professional captionist. Additionally, text remains on the screen for an extended 
period of time, allowing students the convenience of reading at their own pace and reflecting on their 
answers before responding (Mallory, et al., 2006). Also, if the student misses a point or wants to re-read 
something typed previously that has scrolled off the screen, she or he can scroll back to iind the 
information. These features are not often available with captioning. 
Another potential difficulty of computer-mediated communication is that it comprises a cue- 
reduced environment in which to hold a discussion. Quan-Haase, Cothrel and Wellman (2005) pinpoint a 
key issue in communication, particularly with deaf individuals -that of social presence. When dialogue 
occurs via computer technology, many visual cues are missing. Quan-Haase and her colleagues remind us 
that, "low social presence means d i i i s h e d  cues about the characteristics of a person.. .and no 
information on a person's facial and bodily expressions" (2005, p. 4); criteria that greatly enhance 
comprehension for deaf students whose native language is sign language (either ASL or a form of signed 
English). Without those visual cues, which add meaning to utterances, misunderstandings are possible. 
However, research by Nowak, Watt, and Walther (2005) suggests that a low cue environment may not 
have as many drawbacks as feared. Participants in groups using low cue, synchronous CMC as the mode 
of communication rated their conversations as being more effective, felt their partners were more 
credible, and reported more involvement in the interaction process as compared to groups communicating 
face-to-face (Nowak, et al., 2005). Although their research was conducted with hearing individuals, it 
suggests benefits in communication for learning that may equal or even outweigh the liabilities associated 
with cue-reduced environments. 
An additional drawback to using CMC in the classroom might involve the users' keyboarding 
proficiency. By the time students enter high school, many have had practice with keyboarding through 
word processing programs and email. A study by Pikington and Walker (2003) observing teenagem using 
CMC found that the participants adapted as they gained more experience and the learning curve was 
steep. Regardless of students' present keyboarding capability, CMC is a skill they will need as they 
ascend the educational ladder into college or the workplace, and therefore it can be legitimately 
incorporated into the classroom curriculum and activities. Bruce and Levin (2003, p. 3) state, "The 
process of digitization, of incorporating new information and communication technologies into our social 
practices, has not only continued, but accelerated, over the last decade." Marschark, Lang, and Albertini 
(2002, p. 210) add, "Schools in the United States and in other countries are making substantial 
investments in computer technology for Internet access and are moving forward with classroom activities 
and interactive, collaborative academic projects that utilize the Internet." Societal changes in 
technological literacy practices have implications for education (Bruce & Levin, 2003, p. 4). Email and 
instant message style communication is exploding in America - on the busiest day of the year in 2001, 
America Online reported 300 million messages were sent - up from only 50 million in 1998 (Mount, 
2001, pp. 44-45, cited in Mallory & Schmidt, 2003). Accordmg to a September 2004 study "How 
Americans Use Instant Messaging," by Shiu and Lenhart in the Pew Internet & American L ie  Project, 53 
million adults send instant messages on a daily basis, and 24 percent of them use IM more kquently than 
email. These changes in the way America communicates should be mirrored in the classroom. Thus, 
teaching students new skills in computer-mediated communication is necessary to prepare them for 
interaction with communication technologies of the future. 
The necessity of learning about and becoming skilled at technological innovations for 
communication and collaboration has been koown for more than ten years. Eliibeth Dole, as US 
Secretary of Labor, presented the "SCANS" report (The Secretary's Commission on Achieving Necessary 
Skills, 1991) that listed future goals for public education. Sherman (2000, p. 7) adds, those goals "include 
the ability to use sophisticated technologv to communicate and collaborate." Currently, employees in 
many organizations collaborate using instant messaging programs to complement or even replace email 
communications, because it adds speed and ease to communication in the workplace (Quan-Haase, et al., 
2005). Leslie Rach (2000) in the English Department at Gallaudet reported research that found deaf 
graduates can be required to participate in 17 diierent reading and writing activities in general in their 
places of work. She suggests that technology is the most efficient tool for such text-based tasks. 
Computer-mediated communication is an important communication mode of the future. It is being used 
by many companies as a way to facilitate internal contact between departments and individuals (Sarker, 
2005; Cho et al., 2005). Cooperative learning that incorporates computer-mediated communication meets 
the SCANS report criterion and helps prepare students, hearing and deaf, for the work environments of 
the future. 
Computer-Mediated Communication, Deafness, and Writing 
Deaf student's reading and writing levels lag far behind those of their hearing peers (Antia, et 
al., 2005), and any constructive, well-designed reading and writing activity in the classroom which can 
provide an appropriate opportunity for practicing these skills is worthwhile (Lang, 2004). Computer- 
mediated communication activities require that students use their reading and writing skills to complete 
the assignment. Properly developed cooperative learning situations incorporating CMC help students 
practice reading and writing skills for problem solving and constructing knowledge in a real environment 
(Mercer, 2003). "Real audiences and meaningful goals can stimulate the development of competency in 
written communications as well as enhancing motivation" (Bruce & Levin, 2003, p. 18). The members of 
the collaborative group make up the "real audience" to whom the student is writing and the "meaningful 
goals" are those involving group exploration of the learning task. Students are accountable to discuss a 
topic as in a face-to-face discussion, by providing details, explanations, reasoning, and support for their 
argument, albeit in written form. Stephen Nover and his associates point out that CMC "is significant 
since it allows the students to communicate spontaneously and to socially interact with others using a 
form of English. It provides an opportunity for students to attach their opinions, feelings, and ideas to 
English" (1998, p. 69). Collaborative writing with CMC helps all students develop social writing skills 
and stimulates students to think about writing as they write, and also provides students alternative 
methods for problem solving, asking for help, and information exchange (Quan-Haase, et al., 2005). 
In the last five years, many studies have focused on collaborative writing in English in some 
instances through the use of CMC (Nover, et al., 1998; Brown & Long, (1992); Hertz-Lazarowitz & Bar- 
Natan, 2001; Yang, et al., 2005; Antia, et al., 2005; Bruce & Levin, 2003; Liu, et d., 2003). Research 
with collaborative exercises using computer-mediated communication conducted over the period of a year 
with hearing Jewish and Arab students in Israel, showed improved ELA scores, confidence in writing, 
and quality of writing, with the greatest gains made by most challenged students (Hertz-Lazarowitz & 
Bar-Natan, 2001). Liu, et al's (2003, p. 251) review of the literature was comprised of 21 journals and 
246 articles related to computer use in the ESL classroom. They found seventy research-based articles 
that focused on the use of computer technology to support second and foreign language learning, many of 
which addressed the use of CMC in the classroom. Since deaf students' struggles with English reading 
and writing are akin to those of English language learners (Antia, et al., 2005), strategies proven by 
research to improve the writing and language use of English language learners may also be beneficial to 
deaf students. Liu, et al (2003, p. 252) found that "CMC seems to promote meaningful human interaction 
that can foster the language learning process." Computer-mediated communication has also been found to 
reduce anxiety about writing and increase the perception of social integration (Bishop, et al., 2000; Hertz- 
Lazarowitz & Bar-Natan, 2001). Thus, CMC provides language benefits and social benefits as well. 
Social Aspects of Combining Cooperative Learning with Computer-Mediited Communication 
Legislators enacting the mainstreaming law (PL 94-142) were trying to bring equality in 
education to children who were traditionally sent to special schools. They were aiming for better 
socialization, better academics, and more complete integration of these students with their peers. Yet 
simply placing students together in a mainstream educational setting does not guarantee true integration 
of all students within the educational community (Sherman, 2000). In fact, the diversity of backgrounds, 
cultures, and personal characteristics represented by students in the mainstream today can sometimes 
hinder social acceptance and create feelings of isolation, loneliness, and general dissatisfaction with the 
educational experience (Kluwin, et al., 2002). Deaf students often feel isolated and htrated with the 
lack of communication with their hearing peers, which leads to withdrawal, low motivation, and 
avoidance of interaction (Long & Beil, 2005). Since the basis of socialization is communication, deaf 
students can sometimes exhibit developmental delays in socialiition from the lack of interaction with 
their peers (Johnson & Johnson, 1986). Social psychologists have responded to this (Hewstone & Brown, 
1986), and educational researchers have developed theory-based pedagogical applications aimed at 
improving communication, human relations, and integration in these diversified educational settings. 
Studies of these applications have shown that "specially designed interventions, such as certain types of 
cooperative learning, can increase interaction" between deaf and hearing students (Kluwin, et al., 2002, p. 
206). Cooperative learning scenarios are seen in jigsaw techniques, reciprocal peer learning models such 
as collaborative strategic readimg groups, group investigation models, and scripted peer dyads (Sherman, 
2000; Dansereau, 1988; Klingner & Vaughn, 1998). Any or all of these scenarios can incorporate 
computer-mediated communication. 
In a study by Johnson and Johnson (1986), all the deaf students who participated in a 
cooperative learning scenario reported that they learned something about their hearing classmates, 
compared to forty percent of deaf students in an individualistic learning scenario. Deaf students 
themselves have reported, as observational assessment has shown, that they are more socially active with 
hearing students when they have had cooperative contact with them in their classes (JSluwin, et al., 2002). 
If we can promote deaaearing social compatibility, then active learning in mixed groups will be more 
successful. Research conducted at the National Technical Institute for the Deaf in Rochester, NY, in 
classrooms having both deaf and hearing students, has shown several positive features of using computer- 
mediated communication both synchronously and asynchronously (Mallory, et al., 2006; Mallory & 
Long, 2002). Deaf students reported they learned more about other students &om online discussions, and 
felt that both the amount and quality of interaction increased when using CMC W o r y ,  et al., 2006). 
Deaf students &om the same research project are quoted as saying, "I liked how I was able to interact 
more with other students, especially the hearing" and, "I think the online discussion is the best part of this 
class" (Mallory, et al., 2006, p. 7). Cooperative learning activities facilitated by CMC can help avert the 
feelings of isolation and alienation that some deaf students experience in the mainstream classroom due to 
communication barriers (Bishop, et al., 2000). 
Also important to consider is the goal of decreasing prejudice and discrimmation against people 
perceived to be "different" due to medical science labeling them "disabled." One of the major goals of 
mainstreaming is to familiarize public school students with those students who used to attend separate 
schools because of their physical or mental abilities. Yet, as was mentioned before, simply placing 
students in the same classroom may not have any impact on their perceptions or stereotypes of each other. 
However, research has shown that cooperative learning involving heterogeneous groups of students 
increases interracial trust and good will (Slavin, 2001). It follows that cooperative learning situations 
involving heterogeneous groups of deaf and hearing students will expose both groups of students to each 
other such that cross-cultural interactions become more comfortable, frequent, and conducive to learning. 
In their research, Bishop, et al. found that about seventy-one percent of the deaf participants in their study 
felt they were judged first because they were deaf rather than on what they had to say in face-to-face 
communications (4). Fifty-four percent of their participants reported it was easier to communicate using 
CMC than with face-to-face situations. (Bishop, et al., 2000). 
Other studies have found similarly positive results relating to the social benefits of using CMC 
both in and out of the classroom. Stephenson (1997) showed asynchronous CMC can build a sense of 
community among the users and therefore better socialization with feelings of belonging. Synchronous 
CMC used over the course of a semester in a college class promoted a strong sense of community and 
added continuity to the class (Schwier & Balbar, 2002). Everyone felt they could participate, and each 
person's contributions were respected (Schwier & Balbar, 2002). In Chou's (2001, p. 79) study of 
distance learning, she found that "incorporation of synchronous activities can enhance learning interests 
and interpersonal relationship.'' Seventy-four percent of respondents in a blended learning study (using 
both classroom discussion and online work) reported that CMC helped students participate in the class 
and in discussions (Cox, et al., 2004). Students using English as their second language found 
opporhmities to participate that were lacking in their face-to-face discussions (Cox, et al., 2004). In a 
study of electronic conferencing in both deaf and hearing classrooms, Mallory and Schmitz (2003, p. 216) 
reported that, "Passive students who are often dominated by their more aggressive peers in traditional 
classrooms frequently blossom in an online environment." Thus, a major benefit of using CMC with 
cooperative learning in a heterogeneous, multicultural, multilingual academic setting is that the students 
can use each other as a resource (Cohen, 2002) -tasks and concepts can be explained and expanded, 
challenging ideas can be respected and discussed from a variety of viewpoints, and each student can add 
to the discussion &om his or her background and experience. Deaf students can independently participate 
and feel part of the learning community. 
According to the research, computer-mediated communication has signif~cant potential to 
benefit deaf learners in cooperative learning situations both in the mainstream and in a classroom of deaf 
students who have different communication preferences. Donald Dansereau (1988) iterates the fact that 
social interaction and communication with peers, instructors, and experts produce the quickest, longest 
lasting, and most transferable learning outcomes. It is under these guidelines that this research project 
focuses on incorporating computer-mediated communication into an existing cooperative learning 
computer activity for deaf students in an Environmental Science class at the National Technical Institute 
for the Deaf. 
Questions posed by this investigation are: 
1) Does computer-mediated communication (CMC) facilitate equitable 
communication between partners during group work? 
2) Does CMC facilitate learning outcomes in smaU group work? 
3) Do deaf students perceive they can communicate easily via CMC? 
4) Do deaf students perceive CMC as an effective instructional approach? 
The expectation is that positive results will be obtained for student participation, student affect, ease of 
communication, and group learning outcomes. 
Methodolow: 
This project focuses on an exploratory research endeavor that analyzed how a classroom 
cooperative learning activity used networked computers for communication between participants and 
cooperative writing summaries, via macromedia Breeze on the RIT network. The activity and internention 
were introduced in a single lesson during the third week of classes of winter qnarter. 
Participants: 
T h i i  deaf and hard-of-hearing undergraduate students enrolled in three sections of an 
Environmental Science class were asked to voluntarily participate in the study. The first and second 
sections of the class (an early morning and a later morning section held on the same day) were selected to 
receive the intervention of computer-mediated communication, and the third section (a later morning 
section held on the following day) was chosen to be the comparison group. Students were first- to third- 
year NTID undergraduates who were non-science majors. Twenty-one students (fourteen males and seven 
females) agreed to participate in the study. Table 1 displays the distribution of students on major 
characteristics for the intervention and comparison groups. The median age for both groups was 21 years 
old. Out of the twenty-one students, fourteen identified themselves as deaf and seven identified 
themselves as bard-of-hearing. All of the participants indicated that they owned a computer with high- 
speed internet access and had used IM or email for personal communication on a daily basis in 2005. 
None of the participants had experience with the Breeze environment previous to this intervention. 
Fourteen of the twenty one students reported owning text pagers at the time of the evaluation, and thirteen 
of these reported using their text pagers on a daily basis for personal communication in 2005. Thus, 
students in both groups were familiar with the purpose and hc t ion  of chat rooms and instant messaging 
for communication. 
Sixteen students were in the intervention group and five were in the comparison group. As seen 
in Table 2, in the intervention group, one student had deafparents and two had deaf siblings. Ten out of 
sixteen students reported ASL as their preferred mode of communication. 
In the comparison group, two students in the comparison group said they had deaf parents. 
Three out of five students reported ASL as their preferred communication mode. One interesting 
difference between the groups was that the comparison group reported more fkequent use of sign language 
in the home than the CMC group. 
TABLE 1 Student Characteristics 
Item: 


















TABLE 2 Student Personal Communication (Frequency Distribution) 
Intervention Group (N=16) I Comparison Group (N=5) 
Some 
Never times Often Always 
The wmmunieation mode I am 10 0 5 1 1 1 0 I most wmfortable using is: 
Some 
Never times O h  Alwavs 
How o k n  is sign language used 6 1 4 5 
in your home? 
Signed Si- 
ASL Endish Com Soeech 
Measures: 
After agreeing to participate in the study, participants Hled out a Student Communication 
Background Form developed by the investigator especially for this study. This form provided information 
on the students' communication preferences and experience. Participants were asked to indicate whether 
they were deaf or hard-of-hearing, their major, their age, their preferred communication mode, and 
whether or not they had any deaf family members. Other questions were related to the participants' 
ownership and use of computers, text pagers, and the Internet. This form helped the researchers identie 
potential partners for each student during the group activity, according to their communication preference, 
as well as providing important background information with which to analyze participants' responses to 
the Activity Evaluation Form. 
An instrument used to document and classify student participation during the activity in the 
comparison group was developed by the investigator. The Observation Coding Sheet identifed which 
group was being observed, the students involved, and the time the observation was made. Student 
interactions were coded into five categories: 1. Which student was communicating, 2. To whom they 
were communicating (partner, teacher, another student, another group, or the whole class), 3. What type 
0 0 2 3 
Signed Sim- 
ASL Enelish Corn S m h  
of interaction it was (an initiation, a response, a question, a clarification, a repeat of something, or a non- 
verbal interaction such as pointing or head shaking), 4. The content of the message (assignment-related or 
social-related), and 5. The mode of communication (sign language only, speech only, simultaneous 
communication, gesture, as in a wave or a point, or touch, as in getting attention or a high-five). 
During the actual classroom activity, two observers coded student interactions simultaneously - 
the investigator and an additional trained observer having no vested interest in the study at hand. Both 
observers coded the same two sets of partners during the Web search activity and the same debate group. 
Training in the use of the coding sheets was provided, and a one-hour coding practice session was 
completed in the same science class two days before the actual target activity was done. The coded 
observation sheets fiom both the author and the outside observer were compared for the practice session, 
resulting in an eighty percent agreement in codes. The greatest number of disagreements between the 
observers showed up when deciding whether a gesture should be coded as an initiation, response, or non- 
verbal message. It was determined that this type and level of disagreement would not influence the key 
factors being considered in this study. After firther discussion and explanation of the categories on the 
Coding Sheet, the two observers proceeded to code student interactions independently for the research 
activity with the comparison group. An eighty-seven percent interrater agreement was achieved for the 
coding of the research activity. 
Videotaped observations were conducted for all three sections of the class as they performed 
the classroom activity and debate. This was done to eliminate the effect on student interaction that might 
have resulted fiom videotaping one group and not another as well as to provide an accurate record of 
what actually occurred during the activity. For the comparison group, videotapes were analyzed and a 
five-minute segment was re-coded in slow motion by the author using additional Observation Coding 
Sheets. The re-coded sheets were then compared to the original coding sheets of both raters for accuracy 
of coding categories. If a difference of more than five percent had been found, the full activity would 
have been re-coded from the videotape by the investigator for a more accurate analysis of student 
participation. This was not necessary. Using the original coding sheets from the comparison group, 
student interactions were tallied for research activity with the comparison group. 
Printed transcripts of each intervention groups' Web search discussion and debate were also 
reviewed and student interactions were tallied. For several instances in the transcript, students posted two 
or three responses designating only one thought (for example: a student might type, "I found a website 
that says," and post that statement, following it with a second posting of "the septupleis received lots of 
fiee gifts."). Interactions such as this were counted as only one response, because these types of 
interactions would have been expressed as only one response in the face-to-.face environment. The 
interaction data from both the CMC groups and the comparison group were compared and statistically 
analyzed for any existing diierences. Differences are displayed as tabular data in the Results section. 
An additional measure was developed by the researchers to evaluate participants' perceptions 
of the classroom activity. This portion of the study focused on questions using five-point Liiert ratings 
scales (Strongly Agree -Agree - No Opinion - Disagree - Strongly Disagree, and, Never - Once in a 
while - Sometimes - Often - Always). These questions focused on the students' affect during the 
activity, communication between partners and groups during the activity, and a general evaluation of the 
activity. All participants were asked to complete this part of the questionnaire. Students in the 
intervention group were asked to respond to five additional questions related to the students' use of the 
IM environment where the discussion was held. Some of the f~ndings and kquency distributions are 
reported in the results section. The questionnaire is in Appendix C. 
The Classroom Activity: 
The classroom activity was carried out on Macintosh G-4 laptops with high-speed wireless 
Internet connections in the NTID science lab. The intervention of computer-mediated communication 
utilized a program available on the RIT network called Macromedia Breeze. Breeze is similar to 
Microsoft's NetMeeting. Users can communicate with each other via IM-style chat rooms, share fdes, 
write collaboratively, or import files and Internet links. Breeze also has the capability to simulate video 
relay technology where the users can see each other with Internet video cameras and/or use the speakers 
to listen to each other. Printable transcripts of student interactions are available when sessions are over. 
This CMC classroom research activity utilized only the chat room and collaborative writing functions of 
Breeze. 
In the CMC group, printed transcripts of student interactions and comments were collected as 
data after class sessions were over. For collecting data in the comparison group, two observers who were 
trained in using the Coding Sheet independently coded student interactions. The research activity was 
videotaped for both the CMC group and the comparison group. 
The instructor's lesson plan called for a two-part activity - a Web search for information and a 
debate based upon facts students found related to multiple births (septuplets) and human population 
conb.01. For both the CMC and comparison groups, students were purposefully paired with others having 
communication preferences different fiom their own, as noted on their Student Communication 
Background Form (eg. Students who prefer simultaneous communication paired with students who prefer 
ASL). This deliberate pairing was designed to simulate the communication barriers that may be present 
for a deaf student who is partnered with a hearing student, or a deaf student partnered with another deaf 
student having a different preferred communication method. Each set of partners was assigned to search 
for information that either supported (pros) or refuted (cons) the appropriateness of multiple in-vitro 
pregnancies. Students in the intervention groups entered the Breeze meeting room through Mozilla 
Firefox, an Intemet browser, and then opened the internet browser a second time to accommodate the 
Web search activity. All students searched the Web for data related to the McCaughey septuplets and 
multiple births, then discussed it with their partners in terms of their assigned "pro" or "con" position, so 
that they were prepared to debate an opposing team. Each dyad needed to produce a written summary list 
of pros or cons to use during the debate activity. Students in the CMC group were instructed to 
communicate with their partner through Breeze and only use face-to-face communication if there was a 
misunderstanding or clarification was needed, while students in the comparison group used only face-to- 
face communication for the activity. As students collected information supporting their designated pro or 
con stance on multiple births, they compiled a list in Microsoft Word. For the intervention groups, this list 
was then copied and pasted into Breeze, where partners could discuss it, edit it as needed, and compose a 
fmal written summary. The Web search activity lasted for thiay minutes, at the end of which partners 
printed a copy of their written summary. The classroom teacher graded these summaries and assigned 
scores for each "pro" or "con" point listed. 
The debate activity began after a five-minute break. Students were placed with their original 
partners in a debate group with an opposing team (pro vs. con). Students were assigned to debate the 
appropriateness of multiple in-vitro pregnancies using the ideas fiom their summary sheets and website 
research. The intervention sections held their debate electronically in Breeze, typing in the chat room. In 
both groups, each team was to present and then discuss their supporting points one at a time. Any team 
member could make comments on any of the points. When each team had discussed all of their points, 
and a group vote was taken on the appropriateness of multiple in-vitro pregnancies, the debate was over. 
In both the intervention section and control section, all groups finished the debate activity within fifteen 
minutes. At this point, the teacher debriefed the activity for five minutes, reviewing important central 
points. The participants completed their activity evaluation forms immediately after the debriefing. 
Results: 
Data analysis consisted of descriptive statistics, parametric t-tests, and a Mann-Whitney U for 
one set of data. Descriptive statistics included frequency distributions, measures of central tendency, and 
standard deviations. Eta squared was used as the index of effect size. Interpretation and generalization of 
results must take into consideration their being based on a small N. 
In regard to the question of whether CMC facilitates equitable communication, the interactions 
of the CMC group were analyzed in relation to those of the comparison group. An equitable 
communication score was calculated by obtaining the discrepancy between the proportion of interactions 
that a student made and the proportion that was an equal share of the comments; that is 50 percent each 
for individuals in groups of two, and 25 percent each for individuals in groups of four. For example, if the 
student's portion of interactions was 75 percent for the two-person group, the student's equitable 
communication score was 25 (75 percent minus 50 percent). Table 3 shows the mean interaction scores 
for the planning and debate sessions. In the planning session, the mean number of interactions for the two 
groups were not significantly different &om each other, t (17) = .392. However, the equitable 
communication score of the CMC group was significantly lower than that of the comparison group, 
t (17) = - 1 0 . 4 4 , ~  < .0001, ES = .87. Note that a lower score means that the proportion of communication 
was closer to a 50150 split between partners. 
In the debate session, similar results were found. The mean number of interactions for the two 
groups was not significantly different, t (20) = 1.60. Yet again, the equitable communication score of the 
CMC group was significantly lower than that of the comparison group, t (20) = - 2 . 5 6 , ~  < .019, lS= .25. 
Lower scores in the debate session indicated that the proportion of communication was closer to an even 
split between the individuals participating in the debate (two sets of partners). 
TABLE 3 Interaction and Participation during Group Work 
CMC Gronp Comparison group 
M SD N M SD N 
In Planning Session 
Number of Interactions 11.14 3.72 14 10.40 3.36 5 
Equitable Communication Score 4.29 1.73 14 12.80 .84 5 
In Debate Session 
Number of Interactions 23.18 7.90 16 16.00 11.83 5 
Equitable Communication Score 5.41 3.76 16 11.60 7.50 5 
In examining the student interactions, the number of times students requested clarification was 
also evaluated. Requests for clarification on student transcripts were tallied and coded clarifications 
&om the comparison group were counted in each of the two sessions. Two of seventeen students 
requested clarification in the intervention group, for a total of two clarifications. Four out of five 
students requested clarification in the comparison group, for a total of seven clarifcations. Table 4 
shows the descriptive results. Because the distribution was highly skewed, a Mann-Whitney U analysis 
(asyrnp. 2-tailed) was used to determine if significant differences existed between the two groups. In 
the planning session, students in the CMC group requested significantly fewer clarifications than those 
in the comparison group, U= 19.000,~ < .006. Also, in the debate session, students in the CMC group 
requested significantly fewer clarifications than those in the comparison group, U =  19.500,~ < .007. 
TABLE 4 Number of Student Clarifcations during Group Work 
In Planning Session 
Number of Clarifications 
CMC Group 
Mean 
Mdn Rank Range N 
In Debate Session 
Number of Clarifications 0.00 10.15 0-1 16 
Comparison group 
Mean 
Mdn Rank Range N 
Student perceptions of equitable interaction reflect similar findings. Tables 5 and 6 demonstrate 
student responses to items on the questionnaire related to perceptions of equitable interaction and 
communication. Significant differences existed between the two groups. AU the of students in the 
comparison group agreed that some students allowed other students to do most of the work, where 
students in the CMC group perceived participation and work load were more evenly shared, t (19) = 
2 . 4 5 , ~  < .024, ES = .240. Students in the CMC group felt they bad more equal participation by group 
members than those in the comparison group, t (19) = - 4 . 9 0 , ~  < .0001, ES= .558. 
Table 5 Student Perception of Equitable Participation -Frequency Distribution 
Intervention Group (N=16) I Comparison Group (+5) 
Statement: 1 2 3 4 5 1 1  2 3 4 5 
Some students let others do 2 1 6 6 1 
all the work. 
Each team member was able to 5 10 1 0 1 1 3 0 
O l o  contribute equally to the debate. 
For Table 5, the heading numbem 1-5 indicate a scale of l=strongly agree, 2=agree, 3=no opinion, 4=disagree, and 5=strongly 
disagree. 
Table 6 Student Perception of Equitable Participation - Descriptives 
Intervention Group (N=16) I Comparison Group (N=S) 
Statement: Median Mean (m) SD I Median Mean@) SD 
Each team member was able to 2 1.75 .58 4 3.4 .89 I contribute equally to the debate. 
Some students let other students 3 3.19 1.11 
do all the work. 
For Table 6, the mean and median figures are based on the same scale: l=strongly agree, 2=agree, 3110 opinion, 4=disagree, 
and 5=strongly disagree. 
1 1.8 1.10 
In regard to whether CMC facilitates learning outcomes, the quality ratings of student 
summaries were compared for the CMC and comparison groups. The mean summary rating for the CMC 
group shown in Table 7 (M= 11.43, SD = 2.21, N =  14) was significantly higher that that of the 
comparisongroup(M=7.6,SD= 1.34,N=5),t(17)=3.61,p<.002,ES=.433. 
TABLE 7 Summary Scores 
CMC Group Comparison group 
M SD N M SD N 
Summary Scores 11.43 2.21 14 7.60 1.34 5 
In regard to the question of whether students perceived CMC as facilitating communication 
between partners during group work, student responses to the evaluation questionnaire were analyzed. 
Table 8 shows the means and frequency distribution of student responses for questions relating to 
students' perceived ease of communication. Significant results were found in several areas. First, 
students in the comparison group were in greater agreement with the statement that students could not 
understand each other during the debate, compared to those in the CMC group, t (19) = 4 . 6 4 , ~  <
.0001, ES = .53 1. Second, students in the CMC group tended to agree with the statement that they 
could communicate easily with their partners, in relation to the comparison group. Analysis of this 
comparison shows that it approached significant, t (19) = - 1 . 9 0 , ~  < .072, ES= .16. Third, self-reports 
indicated that students with differing communication preferences could understand each other 
significantly better in the intervention group than in the comparison group, t (19) = 7 . 4 1 , ~  < .0001, ES 
= .743. All students in the comparison group strongly agreed that it was hard for students with 
diierent communication preferences to understand each other. Fourth, significant differences were 
obtained regarding students' perception of the need for clarification or repetition during the activity. 
Students in the comparison group reported less need for clarification from their partner, t (19) = 2 . 1 5 , ~  
< .045, ES = .195, less need for repetition by the other team during the debate, t (19) = 2 . 4 1 , ~  < .026, 
ES = .234, and less need to repeat at the request of the other team during the debate, t (19) = 1 . 9 6 , ~  <
.064, ES = .169. Significant differences were not found for statements B and E. 
Table 8 Perceived Ease of Communication - Means & Frequency Distribution 




A4 SDIAY 2 3 4 5 1 
A. Some students could not 3.69 .87 
understand the other students 
during the debate. 
B. I understood the other team 1.44 .51 
dming the debate. 
C. My partner and I could 1.69 .60 
communicate easily. 
Strongly Strongly 
A4 SD Diz 
1.60 .89 
D. Students with different 3.81 .83 
communication preferences 
could understand each other clearly. 
E. How often did yourpartner 1.81 .75 
ask you to clarify what you said? 
F. How often did you ask your 1.69 .70 
partner to clarify what your 
partner said? 
G. In your group debate, how 1.75 .68 
often did your team ask the other 
team to repeat what they said? 
H. In your group debate, how 1.56 .63 
often did the other team ask your 
team to repeat what you said? 
I I I 
For statements A - C, the heading numbers 1-5 indicate a Liert  Scale of l=strongly agree, 2=agree, 3110 opinion, 4=disagree, 
Never Always 
0 1 4 8 3  
.~ - 
and 5=strongly disagree. 
For statements D - H, the heading numbem 1-5 indicate a DIFFERENT Liert Scale of l=never, 2=0nce in a while, 
3=sometimes, k f t e n ,  and 5=ahkys. 
1.00 .OO 
Table 9 shows the students' evaluation of the instructional method. Overall students indicated 
Never Always 
5 0 0 0 0 
that using CMC for communication in the classroom was a positive experience. Mean student ratings fell 
between agree and strongly agree for the statement about feeling comfortable working on the computer. 
All but one student agreed that the pace of the discussion via CMC was comfortable for them to read. 
While five of sixteen students indicated learning the new software was difficult, these students also noted 
that their problems were the result of working on a Macintosh computer as opposed to a PC. This 
diierence in hardware could account for the students' perceived software struggles. Although there are 
concerns related to deaf students' reading levels and CMC, where students are required to communicate 
via reading and writing, ten of sixteen students reported it was not hard to follow the discussion on the 
computer monitor. Ninety-four percent of participants agreed that this approach to communication was an 
enjoyable experience. 
Table 9 Student Perception of Instructional Method - Means and Frequency Distribution 
Intervention Group 
Scale Value (n=16) 
Statement: Median Mean(m) SD 2 3 4 5 I 1  
I felt comfortable working on the 1 1.75 1.07 16 4 1 2 0 I computer. 
The pace of the discussioddebate was 1 6 1 0 0 
comfortable for me to read. 
The new software was difficult to learn. 3 3.38 1.36 4 4 2 5 
It was hard to follow the discussion on 4 3.69 1.08 16 3 3 6 4 
the computer monitor. 
I enjoyed this approach to communication. 1 1.56 .81 16 1 9 6 1 0 0 
For Table 8, the heading numbers 1-5 indicate a L i  Scale of l=smngly agree, 2=agree, 3=no opinion, 4=disagree, and 
53trongly disagree. 
* Five of the sixteen students noted on their evaluation form that it was not the software that caused ditliculty, but rather 
using a Mac that was difficult for them, as they were more comfortable with PC computers. 
Discussion: 
The goal of this study was to investigate the usefulness of computer-mediated communication 
in enhancing communication and participation between partners in a cooperative learning environment - in 
essence, whether CMC provides a more level playing field in which increased learning can occur. 
The study produced clear answers to the research questions. First, in regard to the question of 
whether CMC facilitated equitable participation, results eom the study showed that CMC allowed the 
students to participate in the group discussions and classroom debates on a more equally proportional 
basis. In the CMC group, both partners felt comfortable expressing themselves, and felt they could 
communicate easily. Students in the CMC group felt they shared equal responsibility to contribute to the 
conversation, while students in the comparison group reported responsibility and participation was not 
equally shared. Participation by each student is important for learning to occur in cooperative learning 
activities (Johnson & Johnson, 1986). These results confirm the fmdings of Mallory and Long (2002) and 
Liu, et al. (2003), which reported that CMC helps provide equal access to participation through one 
common mode of communication. As a vehicle that encourages participation and equally shared 
responsibility for the task, CMC seems to be a worthwhile communication method. 
Transcripts of the CMC sessions show that students typically used informal, conversational 
English and "online jargon" - terms used in emails or IMs specifically for those purposes (eg. LOL = 
laughed out loud). The use of informal English may have had a positive effect on the participation level of 
the deaf students in the study, because they did not need to struggle with formal written English or be 
embarrassed about the level of their writing skills. The students possibly felt comfortable participating 
online because their English was not being evaluated. Participating in the IM environment also was 
something all the students were familiar with, and so their comfort level using it as a medium for 
communication was high. These results are consistent with prior research involving deaf and hearing 
students, which has found that CMC can help students overcome writing-related anxiety and feel more 
comfortable sharing their ideas (Stifter, 2005; Bishop, et al., 2000; Hertz-Lazarowitz & Bar-Natan, 2001). 
These factors may have contributed to the more equal participation rates between partners. 
The second question was whether CMC facilitated learning. Students in the CMC group 
produced summaries with more pertinent points related to their assigned topic, compared to students in the 
comparison group. There are at least two explanations for this phenomenon. One explanation is that 
students in the CMC group were able to flesh out more facts from the data in their Web searches because 
they could communicate more easily in the CMC environment. Active participation by all students 
involved could have produced the better summaries. Another explanation could be that students found it 
easier to "copy and paste" their fmdings related to the Web search from the transcripts of their 
communications in the messaging feature of Breeze to their summaries in Microsoft Word. In the 
comparison groups, conversations were face-to-face, with no written record of what points had been 
discussed (as is the case with the CMC transcripts). Although students were given paper and encouraged to 
take notes during their discussions to use when creating their summaries, these notes were not collected by 
the teacher and thus were not included in the grade for the summaries. It may have been easier for the 
CMC students to remember and include pertinent points in their summaries than for the comparison group. 
This possibility is recommended as the subject of further research. 
A third question was whether deaf students perceived communication was easy with CMC. 
Students using CMC perceived themselves as more able to communicate easily with their partners than 
those in the comparison group. Fifteen out of sixteen students in the CMC group agreed that they could 
communicate with their partner easily, as opposed to only two of five students in the comparison group. 
When asked if students with different communication preferences could understand each other during the 
activity, those in the comparison group unanimously reported "never." Eleven out of sixteen students in 
the CMC group reported ''often" or "always" for the same question. Students using CMC reported highly 
positive perceptions of the ease of communication through the IM environment. 
One interesting fmding that first appeared inconsistent was that students in the CMC group 
perceived a greater need for clarification of comments than the comparison group. Looking back at Table 
8, for questions involving the need for clarifcation, the CMC group responded with answers consisting of 
" never," "once in a while," or "sometimes," while the comparison group almost unanimously chose 
"never." Ironically, student perceptions seem to contradict the data from the coded student interactions. 
Information from the coded observation sheets of the comparison group and coded student transcripts £tom 
the CMC group show that the number of clarifications needed for the comparison group was three and a 
halftimes more than the CMC group. There are several reasons why student perceptions may differ so 
greatly from their observed behavior. It is possible that the students in the comparison group did not 
understand what the questions were askmg for. None of the items on the Activity Evaluation Form were 
translated into ASL for the students. For questions regard'mg requests for clarification in ASL, it is very 
clear who is requesting clarification and £rom whom it is being requested. For deaf students, the written 
English may not always be clear. Although emphasis was provided on the form by underlining the subject 
and object of the verb, it is possible that the question still was not clear. 
It could also be possible that the students in the comparison group perceived fewer actual 
requests for clarification because they purposehlly didn't ask' for clarification when they needed it. 
Although this scenario is a conjecture, students may have mulled over in their mind the decision to ask for 
clarification and decided against it, th i img that they might not understand the response they would have 
received. Thus, in this scenario, the resulting requests that occurred were mere happenstance and did not 
occur with conscious forethought. In other words, if a student did not understand something his or her 
partner said, he or she may have thought, "I don't understand that. But if I ask, I won't understand 
anyways, so I guess I will just keep quiet." Then, perhaps, the next time the same student didn't 
understand somethimg, he or she just automatically signed "What?'without t h i i g .  If this were the case, 
then students in the comparison group may have perceived that they did not ask for clarification 
consciously. This suggestion is plausible because the wording of the question was, "How often did you ask 
your partner for clarification. ..?" Since the question refers to the number of times clarification was 
"officially" requested, it may be entirely true that students believed they "never" asked for clarification. 
Another explanation of this apparent discrepancy is related to the way deafpeople 
communicate both with each other and with hearing people. There is a great variety of communication 
preference among deaf people. In circumstances where people with different preferences need to 
communicate with each other, both parties try to match communication methods to the other person's 
needs. An example of this is contact signing, which occurs when a person who prefers ASL needs to 
communicate with a person who prefers signed English - both parties tend to use a contact variety sign 
language that both can understand (Lacas & Valli, 2000). It is possible that clarification andlor repetition 
have been a necessity of enough lifetime conversations, that it now goes moticed to those asking or being 
asked. It may have become a natural part of the communication process in sign language between people 
with different communication preferences. Each group in the study consisted of partners with a variety of 
communication preferences. While students in the comparison group may not have noticed the need for 
clarification, those students in the CMC group who did notice that one or two clarifications were necessary 
might have realized this because the communication was in written form. Even though students in the 
CMC group perceived clarification was needed as often as "sometimes," they still believed they could 
understand and communicate with their partners easily. This is an interesting area for more research. 
The study focused on partner groups with different communication preferences as sometimes 
occurs in deaf-hearing dyads in mainstream schools or deaf-deaf dyads where each deaf student prefers a 
different method of communication. Previous research had found that when students with differing 
communication preferences were grouped together, information being transmitted could be missed by 
either party (Long & Beil, 2005; Johnson & Johnson, 1986). Communication problems are a hurdle that 
must be overcome if instructors wish to use cooperative learning in their classroom activities. Thus, the 
importance of this study must be emphasized, since it seeks to find methods of breaking down 
communication barriers for deaf students in school. 
Lastly, when asked their perceptions related to their use of CMC in the classroom, all students 
responded positively. They felt the discussion was easy to follow and enjoyed using CMC during the 
activity. The deaf students in the study who used CMC (which involves reading and writing for 
communication) agreed they felt comfortable in the online environment and were comfortable with the 
pace of the discussion. This was in spite of the struggle some deaf students experience with reading and 
writing. 
Five of the sixteen students using CMC reported that the new software was d i c u l t  to learn. 
However, each of these students also indicated on their Activity Evaluation Form that their concern was 
with using a Macintosh computer instead of a PC, and not necessarily a problem with learning the 
software. Each of these five students had distinct preferences for PC-type computers and was 
uncomfortable working on a Mac. Future research should make use of computer hardware that students are 
familiar and comfortable with to eliminate the potential bias of such a factor on the results. Regardless of 
the students' preference for PCs, each of them said they enjoyed using CMC as an approach to 
communication. The results of this study support the findings of Mallory, et al. (2006), where deaf 
students said CMC provided ease of communication, as used in out of class, online learning. It follows that 
computer-mediated communication can be one viable instructional method for communication during 
cooperative learning with deaf students. 
Limitations of the Study: 
Limitations of this study are found in several areas - sample size, scorer reliability, and the use 
of a single activity. First, the study used a total sample size of twenty-one students, with only five 
students in the comparison group. The data obtained from this sample point to the necessity for further 
research with a larger sample to confirm the results before they can have a high degree of generalizability. 
A second limitation of the study involves agreement between the observers coding the 
comparison group's interactions. For this study, rater reliability training consisted of a two-hour practice 
session that explained the developed Coding Sheet and also involved actual coding of student interactions 
in class. The practice session resulted in an eighty percent agreement in codes between the researcher and 
the other observer. This level of agreement was deemed satisfactory for the purpose of coding student 
interactions since the research activity was going to be videotaped to record actual student participation 
for comparison purposes. Actual agreement between raters for the coded research activity was eighty 
seven percent. Greater familiarity with the Codmg Sheet and several more practice sessions would have 
increased interrater agreement for the study. 
Third, due to time constraints the effects of using CMC in the classroom were studied using 
only a single activity for data collection and evaluation purposes. Students using CMC had no previous 
experience with the computer program being used for the activity. Had the project involved several 
activities over the entire quarter, levels of student comfort with both the online environment and the 
presence of observers in the classroom might have increased, raising the credibility of the results. 
Su~oestions for Further Research: 
The influence of computer-mediated communication on actual and perceived communicative 
access in the classroom is an intriguing topic worthy of future research to further define its effectiveness 
with deaf students. Clearly it is not a method that should be used in all circumstances. For example, some 
deaf students with disabilities that impact their use of computers or reading and writing online may find 
CMC hstrating. Students without sufficient keyboarding skills might find typing diflicult and quickly 
become disengaged £rom the activity. Our recommendation is to continue the research with deaf students 
in high school or college, who have at least minimal proficiency with computers and are familiar with 
email and IM environments. Students should be challenged by the class material, not by how to use the 
program or their personal keyboarding skills. 
For a stronger reliability and inferential capability, another recommendation is to use a larger 
sample size. Selecting a sample made up of at least eighty students with a minimum of forty students in 
each group would provide greater credibility. This could be done by organizing a research project 
involving all the deaf college students enrolled in several different classes of the same subject area (e.g. 
three sections of an Astronomy class, three sections of an Environmental Studies class, and three sections 
of a Biology class). Students in this sample should be randomly assigned to the experimental and control 
group. 
Also, if the research is to be replicated on a larger scale, another recommendation is to lengthen 
the duration of the study to include at least several activities. Quarter-long, semester-long, or yearlong 
projects would be preferable. In this manner, groups could be switched - the first group of students to use 
CMC could be the comparison group in the second activity, thus providing data £ram the same students 
for both types of communication methods. Research projects of longer duration have been done in the 
past. Mallory, et al.'s (2006) study of the use of CMC with deaf students involved quarter-long blended 
learning classes. Hertz-Lazarowitz and Bar-Natan's (2001) study of the use of CMC with hearing students 
comprised a yearlong project where CMC was used consistently as a communication method for specified 
activities. Projects of longer duration enable the collection of data in a wide variety of areas including the 
influence of using CMC on students' writing ability and perceptions related to writing, socialization both 
on- and off-line, and learning outcomes across the entire school year. Studies longer duration would also 
increase the inferential capability of the results. 
Conclusion: 
This pilot study yielded results that point to several benefits of using CMC with deaf students, 
including more equal participation and improved performance. Results suggest CMC is a valuable tool for 
teachers to use to facilitate communication among deaf students with diverse communication 
characteristics, and may also work in groups with deaf and hearing students. This project merely 
"scratches the surface" with respect to the many ways that CMC can be used to benefit deafstudents. 
Further development of activities and technologies incorporating CMC, and the evaluation of those 
activities and technologies, is a project worth undertaking. 
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Student Communication Background 
This information is being gathered for statistical vumoses only. 
Your name will not be used in any publication. 
The classroom teacher will not see this form. 
Your answers will influence your grade in this class. 
Name: Date: 
1. Iam: - Deaf Hard-of-Hearing 
2. Iam: Male - Female Age: 
3. My major is: 
Minor: 
4. Home Address: City, State & Country: 
5. The communication system I am MOST comfortable using is: 
A S L  Signed EnglishPSE - Spoken English Signed Spanish 
Spoken Spanish - Other: 
Other communication systemsllanguages I use: 
6. English is my second language. - Yes No 
COMMUNICATION IN SCHOOL (Circle one answer for each question) 
Interpreter Sign Speech S ~ e e c h  & Sign Writing 
7. How do you best communicate 
with hearing students? 1 2 3 4 5 
8. How do hearing students best 
communicate with you? 1 2 3 4 5 
9. How do you best communicate 
with other deaf students? 1 2 3 4 5 
10. How do you like other deaf 
students to communicate with you? 1 2 3 4 5 
1 1. How do you l i e  to communicate 
with teachers? 1 2 3 4 5 
12. How do you like teachers to 
communicate with you? 1 2 3 4 5 
13. How often do you use sign language with any of your family members? 
1 Never 2 Sometimes 3 Often 4 All the time 
14. In your family, is anyone else deaf'? -Yes - No (please circle any that apply below) 
1 Father 2 Mother 3 Brother 4 Sister 5 Other 
15. I use: - Hearing aid(s) - Cochlear Implant Cued Speech - None of these 
(you can choose more than one) 
16. I began learning sign language at age 
17. The type of sign languagelsign system I learned first was: 
A S L  Signed EnglishiPSE - Spanish Sign Language - Other: 
18. My current sign skills are: 1 Very skilled 2 Skilled 3 Average (so-so) 4 Not skilled 
19. I have a text pager. - Yes - No (If no, skip to question #20) 
20. In the past 3 months, I have used my text pager 
- Several times daily - Once a day - Weekly - Once every couple of weeks 
21. I own a personal computer. - Yes - No (- PC or - Mac) 
(If no, skip to question #23) 
22. I have internet senice on my computer. Yes No 
23. The connection I most often use for the internet is: 
D S L  Cable Modem Wireless Dial Up - Other: 
24. In 2005, how often did you use a computer for personal Memail  communication? 
D a i l y  - Weekly F e w  times a month Once a month or Iess 
25. In 2005, how often &d you use a computer for school-related work? 
Daily W e e k l y  F e w  times a month - Once a month or less 
26. In 2004 and 2005, how often did you use Memail  communication for job-related 
communication? 
D a i l y  - Weekly F e w  times a month Once a month or less 
Environmental Science Population DEBATE 
Group # Date: Time: Page# 
Student # 1 Student #2 
Student #3 Student #4 
Environmental Science Population Activity 
Coding Key 
Student To Whom What Content Mode + o r  - 
1 2  P T O G C  I R A Q  C S S V S c G T  + -  




0 other student 
G other group 







Rp repeats somethmg 
Nv non-verbal (head shake, rolls eyes, points) 
Content: 
C content of assignment 
S social comment (about self, others and/or unrelated to assignment) 
Mode: 
S official sign language only - voice off 
V speech or voice only 
Sc simultaneous communication - sign with even little bit of voice 
G gesture (wave, unofficial sign, motion, pointing) 
T touch (to get attention, high-five) 
+ o r  -: 
+ positive feelings attached 
- negative feelings attached 
Activitv Evaluation Form 
Class: Day: M T Time: Date: 
Please circle the answer which most correctly describes your feelings about 
the cooperative learning activity in which you recently participated. 
(Your teacher will not see your answers. Your answers will affect your grade.) 
My Feelings: 
Scale: 1 Strongly Agree 2 Agree 3 No Opinion 4 Disagree 5 Strongly Disagree 
1. I liked this activity. 
1 2 3 4 5 
2. I felt comfortable working with my partner. 
1 2 3 
3. I felt I could participate a lot in the discussion. 
1 2 3 4 5 
4. I felt comfortable to share my opinion. 
1 2 3 4 5 
Communication: 
Scale: 1 Strongly Agree 2 Agree 3 No Opinion 4 Disagree 5 Strongly Disagree 
5 .  My partner understood my comments. 
1 2 3 4 5 
6. I understood my partner's comments. 
1 2 3 4 5 
7. Some students could not understand the other students during the debate. 
1 2 3 4 5 
8. I understood the other team during the debate. 
1 2 3 4 5 
9. My partner and I could communicate easily. 
1 2 3 4 5 
10. My team could communicate easily with the other team during the debate. 
1 2 3 4 5 
*Scale: 1 Never 2 Once in a while 3 Sometimes 4 Often 5 Always 
11. Students with different communication preferences could understand each other easily. 
1 2 3 4 5 
12. How often did your partner ask vou to repeat or clarify what you said? 
1 2 3 4 5 
13. How often did you ask vow partner to repeat or clarify what your partner said? 
1 2 3 4 5 
14. In your group debate, how often did your team ask the other team to repeat what they said? 
1 2 3 4 5 
15. In your group debate, how often did the other team ask vour team to repeat what you said? 
1 2 3 4 5 
16. How often did the teacher interpret or provide clarification during the debate? 
1 2 3 4 5 
17. How often did another student interpret or provide clarification during the debate? 
1 2 3 4 5 
General Evaluation: 
Scale: 1 Strongly Agree 2 Agree 3 No Opinion 4 Disagree 5 Strongly Disagree 
18. I learned more from the websites because I had a partner to discuss it with. 
1 2 3 4 5 
19. Some students let others do all the work. 
1 2 3 4 5 
20. Each team member was able to contribute equally to the debate. 
1 2 3 4 5 
21. Our summary of important facts was easier to write because we worked together, 
1 2 3 4 5 
22. Some students took control over the discussion. 
1 2 3 4 5 
23. I had enough time to think about my answers before responding. 
1 2 3 4 5 
24. During the discussion, I wished teacher helped me more. 
1 2 3 4 5 
Scale: 1 Strongly Agree 2 Agree 3 No Opinion 4 Disagree 5 Strongly Disagree 
25. One or more students used rude language during the discussion or debate. 
1 2 3 4 5 
26. I learned a lot fiom this activity. 
1 2 3 4 5 
27. I would like to try this type of activity again during class. 
1 2 3 4 
If vou used Breeze on the comuuter for this activity. answer the following anestions. If not. stou here. 
Computer: 
Scale: 1 Strongly Agree 2 Agree 3 No Opinion 4 Disagree 5 Strongly Disagree 
28. I felt comfortable working on the computer. 
1 2 3 
29. The pace of the discussion/debate was comfortable for me to read. 
1 2 3 4 5 
30. The new software was difficult to learn. 
1 2 3 4 5 
3 1. It was hard to follow the discussion on the monitor. 
1 2 3 4 5 
32. I enjoyed this approach to communication. 
1 2 3 4 5 
THANK YOU POR YOUR ANSWERS AND OPINIONS!! 
Environmental Studies 0885-153-01 (02,03) 
Human Population Debate Activity 
Lesson Plan with Intervention 
This lesson plan is takenpom the classrooin teacher and has been adaprd to include the intervention 
(using computer-mediated communication for the web search activity and classroom debate). 
Anticipatory Set: teacher led questions and &scussion (15 minutes) 
1. What is the total world population? US population? 
2. Which countries have the most people? 
3. How can countries control population growth? ZPG, voluntary limit to family size 
4. USA - Career women, delay childbirth. 
5. Infertility? Drugs, story about Narda, multiple births - Septuplets (meaning, etc) 
6. Multiple births in Rochester 
7. Population Clock 
Septuplet Websearch activity: (up to 40 minutes) 
1. Class divides into groups of two - partners set up by teacher. 
- read off who is partnered with whom 
- explain who is PRO and CON 
2. Ask them to sit side by side with their partner at table with laptops. 
3. Access Breeze and practice for 2 minutes. 
4. Explain web search and Summary activity. Pairs do web searches on the internet, related 
to the McCaughey Septuplets 
5. Pairs chat together about the websites via Breeze Live on the RIT network, collecting 
important facts about multiple births (1 5 minutes). 
6. Pairs collaboratively write a summary of important facts (PRO or CON) using MS Word 
and Breeze Live. Pairs then print their summary. (15 minutes). 
- for this students can use either face-to-face communication or Breeze 
Break - 5 minutes 
Septuplet Debate activity: (15 minutes) 
1. PRO Pairs are joined with CON pairs to conduct the debate. 
Teacher will read off groupings - Pro and Con groups will face each other across the 
tables with their laptops. 
2. Using their printed summaries and other information they collected from the web, 
groups will then debate the appropriateness of multiple births like septuplets. 
a. Groups will use Breeze Live to conduct their debate. 
3. After the debate, groups hand in their summaries to the teacher. 
Activity Evaluation: Students will fill out evaluation forms (up to 15 minutes) 
Wrap-up and end of class business: Homework assignment, etc. (10 minutes) 
Septuplet Websearch 
You have 15 minutes to search the Web. 
a. Look for information about the McCaughey septuplets and multiple births. 
b. Chat with your partner on Breeze about what you find. 
- DETAILS are important 
c. Pro groups - make notes of important points supporting multiple births. 
d. Con groups - make notes of important points against multiple births. 
Summarv of Points 
You have 15 minutes to write a brief summary. 
a. Together with your partner, write a ONE paragraph summary of 
important points. 
b. Write the summary in MS Word. 
c. You can use Breeze to chat or discuss face-to-face. 
d. Print your summary. 
Debate ! 
You have 15 minutes to debate with another group. 
a. Use Breeze to discuss and debate your Pro and Con points. 
- Coin toss determines who goes first 
- First team types one point 
- Second team disagrees and explains their reason, 
then types second point 
- First team then can disagree, explain the reason and 
type a new point 
b. Discuss all your points with good reasons. 
- EVERYONE must participate 
- Use your summary or other sources for your 
argument 
Environmental Studies 
Human Population Debate Activity 
Lesson Plan Control Group 
llris lesson plan is taken from the classroom teacher and does not include the intervention 
Anticipatory Set: teacher led questions and discussion (15 minutes) 
1. What is the total world population? US population? 
2. Which countries have the most people? 
3. How can countries control population growth? ZPG, voluntav limit to family size 
4. USA - Career women, delay childbirth. 
5. Infertility? Drugs, story about Narda, multiple births - Septuplets (meaning, etc) 
6 .  Population Clock 
Septuplet Websearch activity: (up to 40 minutes) 
1. Class divides into groups of two - partners set up by teacher. 
2. An equal number of pairs are designated as PRO's and CON's. 
3. Pairs do web searches on the internet related to the McCaughey SeptupIets 
4. Pairs chat together about the websites face-to-face, collecting important facts about 
multiple births. 
5. Pairs collaboratively write a summary of important facts (PRO or CON) using MS Word 
on one student's computer. Pairs then print their summary. 
Break - 5 minutes 
: Debate activity: (up to 20 minutes) 
PRO pairs are grouped together and CON pairs are grouped together. 
Using their printed summaries and other information they collected from the web, the 
PRO's and CON's will then debate the appropriateness of multiple births like septuplets, 
face-to-face. 
3. After the debate, pairs hand in their summaries to the teacher. 
Activity Evaluation: Students will fill out evaluation forms. (up to 20 minutes) 
Wrap-up and end of class business: Homework assignment, etc. (I0 minutes) 
Directions to access Macromedia Breeze: 
1. Open Mozilla Firefox. Type in breeze.rit.edu in the address line. 
2. Enter your RIT user name and password. Click Login. 
3. A screen that says "My Scheduled Meetings" pops up. 
4. Click on the Enter button to enter the "WEBSITE ACTIVITY - your name" 
meeting. A smaller "Welcome" screen will pop up. Click close. 
5. The chat environment will show up - three different sized white windows 
The small window in the upper left comer is the list of participants. 
Don't do anythmg with this window. 
6. The large bottom window is your discussion chat room. Breeze works exactly the 
same as IM or Yahoo Messenger. 
a. Type in the small line at the bottom of the window and hit enter. 
Your comments will show up in the upper section of the window. 
Your partner's comments will also show up. 
7. The top right window is for your Summary. Wait to work in this space until it is 
time to work on your Summary. Only one person can type or add things at a time 
in this window. 
a. Please write the draft of your summary in MS Word and use the 
copylpaste h c t i o n  to move the text to the Breeze summary box 
b. Discuss changes to the summary in the Chat box. You can edit 
anything in the Summary after you discuss with your partner. 
c. When your Summary is finished, copy and paste it back to MS 
Word and print. 
8. Take a minute to play around with Breeze. Chat with your partner. If you practice, 
you will become comfortable. 
Dear Student, 
You are invited to participate in a research project that will contribute to the improvement 
of communication in the education of deaf students. 
The research is being done by Mrs. Michelle Pandian, a second-year MSSE student, along with 
Dr. Michael Stinson, Professor, and Dr. Gary Long, from the NTID Department of Research at 
RIT. We are interested in the ways technology can be used to increase communication in the 
classroom, and we need your feedback 
We are asking you to participate in this research because: (a) you are a student who is deaf or 
hard of hearing at NTID, (b) you are taking t h s  Environmental Stuhes class and the teacher has 
agreed to use her class ac&&es for the research project. 
This research includes: 
All students will complete a Communication Background Information sheet. 
Some students will participate in a computer activity during class time. 
Some students will be observed during class time. 
Some students will be videotaped during class time. 
All students will complete a questionnaire after a class activity. 
The researchers are the & people who will see the information, questionnaires, or videos. Your 
information will be kept completely confidential. Your name will not appear in any publication. 
The classroom teacher will not see any of the research data. Your participation in this research 
and your answers on the forms will not affect your grade in this class. Your participation in this 
study is completely voluntary. You will not be paid for your participation in this project, and it 
will not require you to do any activities outside of normal class time or classroom activities. The 
activities are made to increase your learning and your enjoyment of the classroom environment. 
We believe there is no risk to vou if you varticipate in this studv. You are free to stop 
participating in this research at any time. If you withdraw from the course prior to the end of the 
quarter, yo;will be dropped firomthe study'by the researchers. 
Your help and participation is greatly appreciakd. We will be happy to answer any questions 
you may have. 
Thank you for your cooperation. 
Sincerely, 
Michelle Pandian mfp7602@,rit.edu 
Dr. Michael Stinson msserd@rit.edu 
Dr. Gary Long gllerd@rit.edu 
DATE: 
I agree to participate in this research study. 
I understand that in this study: 
All students will complete a Communication Background Information sheet. 
Some students will participate in a computer activity during class time. 
Some students will be observed during class time. 
Some students will be videotaped during class time. 
All students will complete a questionnaire after a class activity. 
I understand the researchers are the & people who will see my personal information, 
questionnaires, or videos. My information will be kept completely confidential. My name will 
not appear in any The classroom teacher will nit see any of the reseaich data. My 
participation in this research and my answers on the forms will not affect my grade in this class. 
I understand my participation in this study is completely voluntary. I will not be paid for my 
participation in this project, and it will not require me to do any activities outside of normal class 
time or classroom activities. 
Signed: 
